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(57) The present invention relates to the field of ve-
hicle control technologies. A current actual speed of a
vehicle is acquired (S101) when a failure of a main brake
controller of the vehicle is detected during an automatic
parking mode of the vehicle; a braking operation of the
vehicle is performed (S102) in a first braking mode when
the current actual speed is greater than or equal to a

speed threshold, and in the first braking mode the vehicle
being in an anti-lock state; a first prediction speed of the
vehicle is predicted (S103) according to the current actual
speed and the first braking mode; and the braking oper-
ation of the vehicle is performed (S104) in a second brak-
ing mode when the first prediction speed is less than the
speed threshold.
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Description

FIELD

[0001] The present invention relates to the field of vehicle control technologies, in particular to a method and device
for controlling a vehicle, an apparatus, a program product and a vehicle.

BACKGROUND

[0002] With the development of vehicle intelligent control technology, vehicles can realize automatic parking. Automatic
parking means that vehicles automatically park in a parking space without manual intervention.
[0003] At present, automatic parking adopts redundant braking, which needs to increase redundant hardware and has
high cost.

SUMMARY

[0004] The present invention provides a method according to claim 1 and device according to claim 7 for controlling
a vehicle, an apparatus according to claim 13, a program product according to claim 14 and a vehicle according to claim
15, to at least solve a problem of high hardware cost of an existing vehicle.
[0005] The technical solution of the present invention is as follows.
[0006] According to a first aspect of the present invention, there is provided a method for controlling a vehicle, including:
acquiring a current actual speed of a vehicle in response to that the vehicle is in an automatic parking mode and a failure
of a main brake controller of the vehicle is detected; performing a braking operation of the vehicle in a first braking mode
in response to that the current actual speed is greater than or equal to a speed threshold, in the first braking mode the
vehicle being in an anti-lock state; predicting a first prediction speed of the vehicle according to the current actual speed
and the first braking mode; and performing a braking operation of the vehicle in a second braking mode in response to
that the first prediction speed is less than the speed threshold.
[0007] Optionally, the method further includes: performing the braking operation of the vehicle in the second braking
mode in response to that the current actual speed is less than the speed threshold.
[0008] Optionally, performing the braking operation of the vehicle in the first braking mode in response to that the
current actual speed is greater than or equal to the speed threshold includes: performing the braking operation of the
vehicle at a first deceleration in response to that the current actual speed is greater than or equal to the speed threshold;
predicting the first prediction speed of the vehicle according to the current actual speed and the first braking mode
includes: predicting the first prediction speed of the vehicle according to the current actual speed and the first deceleration;
and performing the braking operation of the vehicle in a second braking mode in response to that the first prediction
speed is less than the speed threshold includes: performing the braking operation of the vehicle at a second deceleration
in response to that the first prediction speed is less than the speed threshold, the second deceleration being greater
than the first deceleration.
[0009] Optionally, predicting the first prediction speed of the vehicle according to the current actual speed and the first
deceleration includes: calculating the first prediction speed of the vehicle according to the current actual speed, the first
deceleration, a current road slope and a first braking time.
[0010] Optionally, after performing the braking operation of the vehicle at a second deceleration in response to that
the first prediction speed is less than the speed threshold, the method further includes: calculating a second prediction
speed of the vehicle according to the first prediction speed, the second deceleration, the current road slope and a second
braking time.
[0011] Optionally, after calculating the second prediction speed of the vehicle according to the first prediction speed,
the second deceleration, the current road slope and the second braking time, the method further includes: performing
a parking brake operation after the second prediction speed is equal to 0 for a set duration.
[0012] According to a second aspect of the present invention, there is provided a device for controlling a vehicle,
including: an acquisition module configured to acquire a current actual speed of a vehicle in response to that the vehicle
is in an automatic parking mode and the failure of the main brake controller of the vehicle is detected; a first performing
module configured to perform a braking operation of the vehicle in a first braking mode in response to that the current
actual speed is greater than or equal to the speed threshold, in the first braking mode the vehicle being in an anti-lock
state; a prediction module configured to predict a first prediction speed of the vehicle according to the current actual
speed and the first braking mode; and a second performing module configured to perform a braking operation of the
vehicle in a second braking mode in response to that the first prediction speed is less than the speed threshold.
[0013] Optionally, the second performing module can also be configured to: perform the braking operation of the
vehicle in the second braking mode in response to that the current actual speed is less than the speed threshold.
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[0014] Optionally, in case of performing the braking operation of the vehicle in a first braking mode in response to that
the current actual speed is greater than or equal to the speed threshold, the first performing module is configured to:
perform the braking operation of the vehicle at a first deceleration in response to that the current actual speed is greater
than or equal to a speed threshold; in case of predicting the first prediction speed of the vehicle according to the current
actual speed and the first braking mode, the prediction module is configured to: predict the first prediction speed of the
vehicle according to the current actual speed and the first deceleration; in case of performing the braking operation of
the vehicle in a second braking mode in response to that the first prediction speed is less than the speed threshold, the
second performing module is configured to: perform the braking operation of the vehicle at a second deceleration in
response to that the first prediction speed is less than the speed threshold; the second deceleration being greater than
the first deceleration.
[0015] Optionally, in case of predicting the first prediction speed of the vehicle according to the current actual speed
and the first deceleration, the prediction module is configured to: calculate a first prediction speed of the vehicle according
to the current actual speed, the first deceleration, a current road slope and a first braking time.
[0016] Optionally, after performing the braking operation of the vehicle at a second deceleration in response to that
the first prediction speed is less than the speed threshold, the second performing module is configured to: calculate the
second prediction speed of the vehicle according to the first prediction speed, the second deceleration, the current road
slope and a second braking time.
[0017] After calculating the second prediction speed of the vehicle according to the first prediction speed, the second
deceleration, the current road slope and the second braking time, the second performing module may be further configured
to: perform a parking brake operation after the second prediction speed is equal to 0 for a set duration.
[0018] According to a third aspect of the present invention, there is provided an electronic apparatus, including: a
processor; and a memory configured to store instructions executable by the processor. The processor is configured to
execute the instructions to realize the steps in the above method.
[0019] According to a fourth aspect of the present invention, there is provided a non-transitory computer-readable
storage medium, on which a computer program is stored, and when executed by a processor, the computer program is
configured to realize the above method.
[0020] According to a fifth aspect of the present invention, there is provided a computer program product including a
computer program/instructions, and when executed by a processor, the computer program/instructions is/are configured
to realize the above method.
[0021] According to a sixth aspect of the present invention, there is provided a vehicle, which includes a vehicle body,
a main brake controller and a redundant brake controller installed on the vehicle body. The redundant brake controller
includes: a processor; and a memory configured to store instructions executable by the processor. The processor is
configured to execute the instructions to realize the steps in the above method.
[0022] The technical solution provided by embodiments of the present invention has at least the following beneficial
effects.
[0023] In some embodiments of the present invention, during the automatic parking mode of the vehicle, the current
actual speed of the vehicle is acquired in response to that the failure of the main brake controller of the vehicle is detected;
in response to that the current actual speed is greater than or equal to the speed threshold, the braking operation of the
vehicle is performed in a first braking mode, and in the first braking mode the vehicle is in an anti-lock state; and a first
prediction speed is predicted according to the current actual speed and the first braking mode; in response to that the
first prediction speed is less than the speed threshold, the braking operation of the vehicle is performed in a second
braking mode; in response to that the main brake controller fails, the speed of the vehicle can be predicted in the braking
process and controlled by segmented braking, and there is no need for adding a wheel speed sensor to measure the
speed of the vehicle, resulting in a low hardware cost.
[0024] It is to be understood that both the foregoing general description and the following detailed description are
exemplary and explanatory only and are not restrictive of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are incorporated in and constitute a part of this specification, illustrate
embodiments consistent with the present invention and together with the description, serve to explain the principles of
the present invention, and do not unduly limit the present invention.

Fig. 1 is a flowchart of a vehicle control method provided by an exemplary embodiment of the present invention;
Fig. 2 is a flowchart of another vehicle control method provided by an embodiment of the present invention;
Fig. 3 is a flowchart of another vehicle control method provided by an exemplary embodiment of the present invention;
Fig. 4 is a structural schematic diagram of a vehicle control device provided by an exemplary embodiment of the
present invention; and
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Fig. 5 is a schematic structural diagram of an electronic apparatus provided by an exemplary embodiment of the
present invention.

DETAILED DESCRIPTION

[0026] In order to make ordinary people in the field better understand the technical solution of the present invention,
the technical solution in embodiments of the present invention will be described clearly and completely with the attached
drawings.
[0027] It should be noted that the terms "first" and "second" in the description and claims of the present invention and
the above drawings are used to distinguish similar objects, and are not necessarily used to describe a specific order or
sequence. It should be understood that the data so used can be interchanged under appropriate circumstances, so that
the embodiments of the present invention described herein can be implemented in other orders than those illustrated
or described herein. The implementations described in the following exemplary embodiments do not represent all possible
implementations consistent with the present invention. Rather, they are merely examples of devices and methods con-
sistent with some aspects of the present invention as detailed in the appended claims.
[0028] It should be noted that the user information involved in the present invention includes but is not limited to: user
apparatus information and user personal information; The collection, storage, use, processing, transmission, provision
and disclosure of user information in the present invention all comply with the provisions of relevant laws and regulations,
and do not violate public order and good customs.
[0029] At present, automatic parking adopts redundant braking, i.e. two independent braking systems: a main brake
controller and a main wheel speed sensor, and a redundant braking controller and a redundant wheel speed sensor.
When one controller fails, the other controller directly receives wheel speed information of the corresponding wheel
speed sensor to complete automatic parking, thus the hardware cost is high.
[0030] In view of the above technical problems, in some embodiments of the present invention, during the automatic
parking mode of the vehicle, the current actual speed of the vehicle is acquired when the failure of the main brake
controller of the vehicle is detected; when the current actual speed is greater than or equal to the speed threshold, the
braking operation of the vehicle is performed in a first braking mode, and in the first braking mode the vehicle is in an
anti-lock state; and a first prediction speed is predicted according to the current actual speed and the first braking mode;
when the first prediction speed is less than the speed threshold, the braking operation of the vehicle is performed in a
second braking mode; when the main brake controller fails, the speed can be predicted in the braking process and
controlled by segmented braking, and there is no need for adding a wheel speed sensor to measure the speed of the
vehicle, resulting in the low hardware cost.
[0031] The technical solution provided by embodiments of the present invention will be described in detail below with
reference to the attached drawings.
[0032] Fig. 1 is a flowchart of a vehicle control method provided by an exemplary embodiment of the present invention.
As illustrated in Fig. 1, the method includes:

S101: acquiring a current actual speed of the vehicle when the failure of the main brake controller of the vehicle is
detected during an automatic parking mode of the vehicle;
S 102: performing a braking operation of the vehicle in a first braking mode when the current actual speed is greater
than or equal to a speed threshold, and in the first braking mode the vehicle being in an anti-lock state;
S103: predicting a first prediction speed of the vehicle according to the current actual speed and the first braking
mode; and
S104: performing the braking operation of the vehicle in a second braking mode when the first prediction speed is
less than the speed threshold.

[0033] In the present embodiment, an executive body of the above method can be a redundant brake controller in a
vehicle. It should be noted that the disclosed embodiments do not limit the type of the redundant brake controller, which
may be adjusted according to the actual situation.
[0034] In the present embodiment, the current actual speed of the vehicle is acquired when the failure of the main
brake controller of the vehicle is detected during the automatic parking mode of the vehicle; when the current actual
speed is greater than or equal to the speed threshold the braking operation of the vehicle in a first braking mode is
performed, and in the first braking mode the vehicle is in an anti-lock state; and according to the current actual speed
and the first braking mode, a first prediction speed of the vehicle is predicted; the braking operation of the vehicle is
performed in a second braking mode when the first prediction speed is less than the speed threshold. When the main
brake controller fails, the speed can be predicted in the braking process and controlled by segmented braking, and there
is no need for adding a wheel speed sensor to measure the speed of the vehicle, resulting in the low hardware cost.
[0035] Autonomous parking means that the vehicle automatically parks in the parking space without manual interven-
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tion.
[0036] Anti-lock means that a braking force of a brake when a car brakes is automatically controlled, such that the
wheel is not locked and is in a state of rolling and sliding, to ensure the maximum adhesion between the wheel and the
ground.
[0037] It should be noted that the present invention does not limit the speed threshold, and the speed threshold can
be adjusted according to the actual situation. For example, the speed threshold is 15 km/h.
[0038] In some embodiments of the present invention, during the automatic parking mode of the vehicle, the current
actual speed is acquired when the failure of the main brake controller of the vehicle is detected. One possible imple-
mentation way is that when the vehicle detects the failure of the main brake controller of the vehicle, it obtains the current
actual speed from the main brake controller.
[0039] In some embodiments of the present invention, during the automatic parking mode of the vehicle, the current
actual speed is acquired when the failure of the main brake controller of the vehicle is detected, and when the current
actual speed is less than the speed threshold, the braking operation of the vehicle is performed in the second braking
mode, to perform redundant braking as soon as possible.
[0040] In some embodiments of the present invention, when the current actual speed is greater than or equal to the
speed threshold, the braking operation of the vehicle is performed at the first deceleration; and a first prediction speed
is predicted according to the current actual speed and the first deceleration. When the first prediction speed is less than
the speed threshold, the braking operation of the vehicle is performed at the second deceleration. The second deceleration
is greater than the first deceleration. It should be noted that embodiments of the present invention do not limit the first
deceleration and the second deceleration, which can be adjusted according to the actual situation. In the present em-
bodiment, when the current actual speed is greater than or equal to the speed threshold, the braking operation of the
vehicle is performed at the first deceleration, and the vehicle is in an anti-lock state at the first deceleration. When the
vehicle decelerates to the first prediction speed less than the speed threshold, the braking operation of the vehicle is
performed with a larger second deceleration, to stop the vehicle urgently as soon as possible.
[0041] In the above embodiment, the first prediction speed of the vehicle is predicted according to the current actual
speed and the first deceleration. One possible implementation way is to calculate the first prediction speed of the vehicle
according to the current actual speed, the first deceleration, a current road slope and a first braking time. The specific
calculation formula is as follows:

[0042] Vx_1 is the first prediction speed, V_Start is the current actual speed, Ax_1 is the first deceleration, Slope_Start
is the current road slope, and tl is the first braking time.
[0043] It should be noted that the first braking time is a time period from a start time of braking in the first braking mode
to a current time.
[0044] In the above embodiment, after the braking operation of the vehicle is performed at the second deceleration
when the first prediction speed is less than the speed threshold, the second prediction speed of the vehicle is predicted.
One possible implementation way is to calculate the second prediction speed according to the first prediction speed,
the second deceleration, the current road slope and a second braking time. The specific calculation formula is as follows:

[0045] Vx_2 is the second prediction speed, Vx_1 is the first prediction speed, Ax_2 is the second deceleration,
Slope_Start is the current road slope, and t2 is the second braking time.
[0046] It should be noted that the second braking time is a time period from a start time of braking in the second braking
mode to a current time.
[0047] In some other embodiments of the present invention, when the current actual speed is greater than or equal
to the speed threshold, the braking operation of the vehicle is performed at a varying deceleration. The first prediction
speed of the vehicle is predicted according to the current actual speed and the varying deceleration. When the first
prediction speed is less than the speed threshold, the braking operation of the vehicle is performed at the varying
deceleration. It should be noted that the varying deceleration can be a gradually increasing deceleration and a gradually
decreasing deceleration. In the first braking mode, the braking operation of the vehicle is performed by using the varying
deceleration, and the vehicle is in an anti-lock state in the first braking mode.
[0048] It should be noted that the first prediction speed and the second prediction speed are the speeds predicted
according to relevant parameters, not the actual speed of the vehicle.
[0049] In some embodiments of the present invention, after the second prediction speed is equal to 0 for a set duration,
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the parking brake operation is performed to complete the redundant braking of the vehicle. It should be noted that
embodiments of the present invention do not limit the set duration, which can be adjusted according to the actual situation.
The set duration can be, for example, 10 seconds, 15 seconds or 20 seconds.
[0050] Fig. 2 is a flowchart of another vehicle control method provided by an embodiment of the present invention.
The vehicle control method according to the embodiment of the present invention will be described in detail with reference
to Fig. 2.
[0051] The vehicle turns on the automatic parking function for automatic parking. When the failure of the main brake
controller of the vehicle is detected, the redundant brake controller records the current actual speed and the current
road slope when the failure occurs.
[0052] When the current actual speed is less than 15 km/h, the redundant brake controller performs the braking
operation of the vehicle at the second deceleration, and the vehicle brakes at the maximum deceleration until it stops.
[0053] When the current actual speed is greater than or equal to 15km/h, the redundant brake controller performs a
first-stage braking operation at the first deceleration. The first deceleration is a deceleration to avoid wheel locking, and
the first-stage braking operation is performed at the first deceleration. During the first-stage braking, the first prediction
speed of the vehicle is calculated according to the current actual speed, the first deceleration, the current road slope
and the first braking time.
[0054] When the first prediction speed is less than 15km/h, the redundant braking controller performs a second-stage
redundant braking at the second deceleration. The second prediction speed of the vehicle is calculated according to the
first prediction speed, the second deceleration, the current road slope and the second braking time. The second decel-
eration is greater than the first deceleration, to brake and stop the vehicle as soon as possible.
[0055] After the second prediction speed is 0 for 10 seconds, the redundant braking controller performs the parking
braking operation of the vehicle, thereby improving the parking safety and completing the redundant braking of the vehicle.
[0056] Combined with the description of above embodiments, Fig. 3 is a flowchart of another vehicle control method
provided by an exemplary embodiment of the present invention. As illustrated in Fig. 3, the method includes:

S301: the current actual speed of the vehicle is acquired when the failure of the main brake controller of the vehicle
is detected during automatic parking mode of a vehicle;
S302: the braking operation of the vehicle is performed at a first deceleration when the current actual speed is
greater than or equal to the speed threshold, and in the first braking mode the vehicle is in an anti-lock state;
S303: a first prediction speed is predicted according to the current actual speed and the first deceleration; and
S304: the braking operation of the vehicle is performed at the second deceleration when the first prediction speed
is less than the speed threshold.

[0057] In the present embodiment, the executive body of the above method can be a redundant brake controller in
the vehicle. It should be noted that the disclosed embodiment does not limit the type of the redundant brake controller,
which can be adjusted according to the actual situation.
[0058] In the present embodiment, for the implementation of each step of the above method, please refer to the
descriptions of the corresponding parts of the above-described embodiments, which are not repeated here. The present
embodiment can also achieve the beneficial effects of the corresponding parts of the above-mentioned embodiments.
[0059] In the above embodiment of a method of the present invention, the current actual speed of the vehicle is acquired
when the failure of the main brake controller of the vehicle is detected during the automatic parking mode of the vehicle;
the braking operation of the vehicle is performed in a first braking mode when the current actual speed is greater than
or equal to the speed threshold, and in the first braking mode the vehicle is in an anti-lock state; a first prediction speed
of the vehicle is predicted according to the current actual speed and the first braking mode; the braking operation of the
vehicle is performed in a second braking mode when the first prediction speed is less than the speed threshold. When
the main brake controller fails, the speed of the vehicle can be predicted in the braking process and controlled by
segmented braking, and there is no need for adding a wheel speed sensor to measure the speed of the vehicle, resulting
in a low hardware cost.
[0060] Fig. 4 is a structural schematic diagram of a vehicle control device 40 provided by an exemplary embodiment
of the present invention. As illustrated in Fig. 4, the vehicle control device 40 includes an acquisition module 41, a first
performing module 42, a prediction module 43 and a second performing module 44.
[0061] The acquisition module 41 is configured to acquire a current actual speed when a failure of a main brake
controller of the vehicle is detected during an automatic parking mode of the vehicle.
[0062] The first performing module 42 is configured to perform a braking operation of the vehicle in a first braking
mode when the current actual speed is greater than or equal to the speed threshold, and in the first braking mode the
vehicle is in an anti-lock braking state.
[0063] The prediction module 43 is configured to predict the first prediction speed of the vehicle according to the
current actual speed and the first braking mode.
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[0064] The second performing module 44 is configured to perform the braking operation of the vehicle in a second
braking mode when the first prediction speed is less than the speed threshold.
[0065] Optionally, the second performing module 44 can also be configured to: perform the braking operation of the
vehicle in the second braking mode when the current actual speed is less than the speed threshold.
[0066] Optionally, in case of performing the braking operation of the vehicle in the first braking mode when the current
actual speed is greater than or equal to the speed threshold, the first performing module 42 is configured to: perform
the braking operation of the vehicle at the first deceleration when the current actual speed is greater than or equal to
the speed threshold.
[0067] Optionally, when predicting the first prediction speed of the vehicle according to the current actual speed and
the first braking mode, the prediction module 43 is configured to: predict a first prediction speed of the vehicle according
to the current actual speed and the first deceleration; and in case of performing the braking operation of the vehicle in
a second braking mode when the first prediction speed is less than the speed threshold, the second performing module
is configured to: perform the braking operation of the vehicle at a second deceleration when the first prediction speed
is less than the speed threshold; and the second deceleration is greater than the first deceleration.
[0068] Optionally, when predicting the first prediction speed of the vehicle according to the current actual speed and
the first deceleration, the prediction module 43 is configured to: calculate the first prediction speed of the vehicle according
to the current actual speed, the first deceleration, a current road slope and a first braking time.
[0069] Optionally, after performing the braking operation of the vehicle at the second deceleration when the first
prediction speed is less than the speed threshold, the second performing module 44 may be further configured to:
calculate a second prediction speed of the vehicle according to the first prediction speed, the second deceleration, the
current road slope and a second braking time.
[0070] Optionally, after calculating the second prediction speed of the vehicle according to the first prediction speed,
the second deceleration, the current road slope and the second braking time, the second performing module 44 may
be further configured to: perform a parking brake operation after the second prediction speed is equal to 0 for a set duration.
[0071] With regard to the device in the above embodiments, the specific way in which each module performs operations
has been described in detail in the embodiments of the method, and will not be described in detail here.
[0072] Fig. 5 is a schematic structural diagram of an electronic apparatus provided by an exemplary embodiment of
the present invention. As illustrated in Fig. 5, the electronic apparatus includes a memory 51 and a processor 52. In
addition, the electronic apparatus also includes a power supply assembly 53 and a communication assembly 54.
[0073] The memory 51 is configured to storing a computer program and can be configured to store various other data
to support an operation on the electronic apparatus. Examples of such data include instructions for any application or
method operating on the electronic apparatus.
[0074] The memory 51 can be realized by any type of volatile or nonvolatile memory device or their combination, such
as static random access memory (SRAM), electrically erasable programmable read-only memory (EEPROM), erasable
programmable read-only memory (EPROM), programmable read-only memory (PROM), read-only memory (ROM),
magnetic memory, flash memory, magnetic disk or optical disk.
[0075] The communication assembly 54 is configured for data transmission with other devices.
[0076] The processor 52 can execute the computer instructions stored in the memory 51 to be configured to:

acquire a current actual speed of a vehicle when a failure of a main brake controller of the vehicle is detected during
an automatic parking mode of the vehicle;
perform a braking operation of the vehicle in a first braking mode when the current actual speed is greater than or
equal to the speed threshold, and in the first braking mode the vehicle being in an anti-lock state;
predict a first prediction speed of the vehicle according to the current actual speed and the first braking mode; and
perform the braking operation of the vehicle in a second braking mode when the first prediction speed is less than
the speed threshold.

[0077] Optionally, the processor 52 can also be configured to perform the braking operation of the vehicle in the second
braking mode when the current actual speed is less than the speed threshold.
[0078] Optionally, in case of performing the braking operation of the vehicle when the current actual speed is greater
than or equal to the speed threshold, the processor 52 is configured to: perform the braking operation of the vehicle at
the first deceleration when the current actual speed is greater than or equal to the speed threshold.
[0079] Predicting the first prediction speed of the vehicle according to the current actual speed and the first braking
mode includes: predicting the first prediction speed of the vehicle according to the current actual speed and the first
deceleration.
[0080] Performing the braking operation of the vehicle in a second braking mode when the first prediction speed is
less than the speed threshold, includes: performing the braking operation of the vehicle at a second deceleration when
the first prediction speed is less than the speed threshold; and the second deceleration being greater than the first
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deceleration.
[0081] Optionally, when predicting the first prediction speed of the vehicle according to the current actual speed and
the first deceleration, the processor 52 is configured to: calculate the first prediction speed of the vehicle according to
the current actual speed, the first deceleration, a current road slope and a first braking time.
[0082] Optionally, after performing the braking operation of the vehicle at the second deceleration when the first
prediction speed is less than the speed threshold, the processor 52 may be further configured to: calculate a second
prediction speed of the vehicle according to the first prediction speed, the second deceleration, the current road slope
and a second braking time.
[0083] Optionally, after calculating the second prediction speed of the vehicle according to the first prediction speed,
the second deceleration, the current road slope and the second braking time, the processor 52 can also be configured
to: perform a parking brake operation after the second prediction speed is equal to 0 for a set duration.
[0084] Correspondingly, embodiments of the present invention also provide a computer-readable storage medium
storing a computer program. When the computer-readable storage medium stores the computer program, and the
computer program is executed by one or more processors, the one or more processors are caused to perform the steps
in the method embodiment of Fig. 1.
[0085] Correspondingly, embodiments of the present invention also provide a computer program product, which in-
cludes a computer program/instruction, and the computer program/instruction is executed by a processor to perform the
steps in the method embodiment of Fig. 1.
[0086] The communication assembly in Fig. 5 is configured to facilitate wired or wireless communication between the
apparatus where the communication assembly is located and other apparatuses. The apparatus where the communi-
cation assembly is located can access wireless networks based on communication standards, such as WiFi, mobile
communication networks, such as 2G, 3G, 4G/LTE, 5G, or their combination. In an exemplary embodiment, the com-
munication assembly receives a broadcast signal or broadcast related information from an external broadcast manage-
ment system via a broadcast channel. In an exemplary embodiment, the communication assembly further includes a
near field communication (NFC) module to facilitate short-range communication. For example, the NFC module can be
implemented based on radio frequency identification (RFID) technology, infrared data association (IrDA) technology,
ultra-wideband (UWB) technology, Bluetooth (BT) technology or other technologies.
[0087] The power supply assembly 53 in Fig. 5 provides power for various assemblies of the apparatus where the
power supply assembly is located. The power supply assembly 53 can include a power management system, one or
more power supplies, and other assemblies associated with generating, managing and distributing power for the appa-
ratus where the power supply assembly is located.
[0088] The electronic apparatus further includes a display screen and an audio assembly.
[0089] The display screen includes a screen, which may include a liquid crystal display (LCD) and a touch panel (TP).
If the screen includes the touch panel, the screen may be implemented as a touch screen to receive an input signal from
a user. The touch panel includes one or more touch sensors to sense touch, sliding and gestures on the touch panel.
The touch sensor can not only sense the boundary of the touch or sliding action, but also detect the duration and pressure
related to the touch or sliding operation.
[0090] The audio assembly can be configured to output and/or input an audio signal. For example, the audio assembly
includes a microphone (MIC), which is configured to receive external audio signals when the apparatus where the audio
assembly is located is in an operation mode, such as call mode, recording mode and voice recognition mode. The
received audio signal may be further stored in the memory or transmitted via the communication assembly. In some
embodiments, the audio assembly further includes a speaker for outputting audio signals.
[0091] In embodiments of the device, the electronic apparatus and the program product disclosed above, the current
actual speed of the vehicle is acquired when the failure of the main brake controller of the vehicle is detected during the
automatic parking mode of the vehicle; the braking operation of the vehicle in a first braking mode is performed when
the current actual speed is greater than or equal to the speed threshold, and in the first braking mode the vehicle is in
an anti-lock state; a first prediction speed of the vehicle is predicted according to the current actual speed and the first
braking mode; and the braking operation of the vehicle is performed in the second braking mode when the first prediction
speed is less than the speed threshold. When the main brake controller fails, the speed of the vehicle can be predicted
in the braking process and controlled by segmented braking, and there is no need for adding a wheel speed sensor to
measure the speed of the vehicle, resulting in a low hardware cost.
[0092] It should be understood by those skilled in the art that embodiments of the present invention can be provided
as methods, systems, or computer program products. Therefore, the present invention can take the form of an entirely
hardware embodiment, an entirely software embodiment, or an embodiment combining software and hardware aspects.
Furthermore, the present invention can take the form of a computer program product embodied on one or more computer
usable storage medium (including but not limited to disk storage, CD-ROM, optical storage, etc.) containing computer
usable program codes.
[0093] The present invention is described with reference to flowcharts and/or block diagrams of methods, devices
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(systems) and computer program products according to embodiments of the present invention. It should be understood
that each flow and/or block in the flowchart and/or block diagram, and combinations of the flow and/or block in the
flowchart and/or block diagram can be implemented by computer program instructions. These computer program in-
structions may be provided to a processor of a general-purpose computer, special-purpose computer, embedded proc-
essor or other programmable data processing apparatus to produce a machine, such that the instructions which are
executed by the processor of the computer or other programmable data processing apparatus produce means for
implementing the functions specified in one or more flows of the flowchart and/or one or more blocks of the block diagram.
[0094] These computer program instructions may also be stored in a computer-readable memory that can direct a
computer or other programmable data processing apparatus to function in a particular manner, such that the instructions
stored in the computer-readable memory produce an article of manufacture including instruction means that implement
the functions specified in one or more flows of the flow chart and/or one or more blocks of the block diagram.
[0095] These computer program instructions may also be loaded onto the computer or other programmable data
processing apparatus, such that a series of operational steps are performed on the computer or other programmable
apparatus to produce a computer-implemented process, such that the instructions executed on the computer or other
programmable apparatus provide steps for implementing the functions specified in one or more flows of the flow chart
and/or one or more blocks of the block diagram.
[0096] In a typical configuration, a computing apparatus includes one or more processors (CPU), an input/output
interface, a network interface, and a memory.
[0097] The memory may include non-permanent memory, random access memory (RAM) and/or nonvolatile memory
in a computer-readable medium, such as read-only memory (ROM) or flash memory. The memory is an example of the
computer-readable medium.
[0098] The computer-readable medium includes permanent and non-permanent, removable and non-removable me-
dium, and can store information by any method or technology. Information can be computer-readable instructions, data
structures, and modules of programs or other data. Examples of a storage medium for computers include, but not limited
to phase-change random access memory (PRAM), static random access memory (SRAM), dynamic random access
memory (DRAM), other types of random access memory (RAM), read-only memory (ROM), electrically erasable pro-
grammable read-only memory (EEPROM), flash memory or other memory technologies, compact disc read-only memory
(CD-ROM), and digital versatile disc (DVD) or other optical storage, magnetic cassettes, magnetic tape magnetic disk
storage or other magnetic storage devices or any other non-transmission medium, which can be configured to store
information that can be accessed by computing devices. According to the definition in the present invention, the computer-
readable medium does not include temporary computer-readable medium (transitory medium), such as modulated data
signals and carrier waves.
[0099] It should be noted that in this paper, relational terms such as "first" and "second" are only used to distinguish
one entity or operation from another entity or operation, and do not necessarily require or imply that there is any such
actual relationship or order between these entities or operations. Moreover, the terms "include", "comprise" or any other
variation thereof are intended to cover non-exclusive inclusion, so that a process, method, article or apparatus comprising
a series of elements comprises not only those elements, but also other elements not explicitly listed or elements inherent
to such process, method, article or apparatus. Without more restrictions, the element defined by the phrase "comprising
a ..." does not exclude that there are other identical elements in the process, method, article or apparatus comprising
the element.

Claims

1. A method for controlling a vehicle, comprising:

acquiring (S101, S301) a current actual speed of the vehicle in response to that a failure of a main brake
controller of the vehicle is detected during an automatic parking mode of the vehicle;
performing (S 102) a braking operation of the vehicle in a first braking mode in response to that the current
actual speed is greater than or equal to a speed threshold, wherein in the first braking mode the vehicle is in
an anti-lock state;
predicting (S103) a first prediction speed of the vehicle according to the current actual speed and the first braking
mode; and
performing (S 104) a braking operation of the vehicle in a second braking mode in response to that the first
prediction speed is less than the speed threshold.

2. The method according to claim 1, further comprising:
performing the braking operation of the vehicle in the second braking mode in response to that the current actual
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speed is less than the speed threshold.

3. The method according to claim 1 or 2, wherein

performing (S102) the braking operation of the vehicle in the first braking mode in response to that the current
actual speed is greater than or equal to the speed threshold comprises:
performing (S302) the braking operation of the vehicle at a first deceleration in response to that the current
actual speed is greater than or equal to a speed threshold;
predicting (S103) the first prediction speed of the vehicle according to the current actual speed and the first
braking mode comprises:
predicting (S303) the first prediction speed of the vehicle according to the current actual speed and the first
deceleration; and
performing (S104) the braking operation of the vehicle in a second braking mode in response to that the first
prediction speed is less than the speed threshold comprises:
performing (S304) the braking operation of the vehicle at a second deceleration in response to that the first
prediction speed is less than the speed threshold, wherein the second deceleration is greater than the first
deceleration.

4. The method according to claim 3, wherein predicting the first prediction speed of the vehicle according to the current
actual speed and the first deceleration comprises:
calculating the first prediction speed of the vehicle according to the current actual speed, the first deceleration, a
current road slope and a first braking time.

5. The method according to claim 3 or 4, wherein after performing the braking operation of the vehicle at the second
deceleration in response to that the first prediction speed is less than the speed threshold, the method further
comprises:
calculating a second prediction speed of the vehicle according to the first prediction speed, the second deceleration,
the current road slope and a second braking time.

6. The method according to claim 5, wherein after calculating the second prediction speed of the vehicle according to
the first prediction speed, the second deceleration, the current road slope and the second braking time, the method
further comprises:
performing a parking brake operation after the second prediction speed is equal to 0 for a set duration.

7. A device for controlling a vehicle, comprising:

an acquisition module (41) configured to acquire a current actual speed of the vehicle in response to that a
failure of a main brake controller of the vehicle is detected during an automatic parking mode of the vehicle;
a first performing module (42) configured to perform a braking operation of the vehicle in a first braking mode
in response to that the current actual speed is greater than or equal to a speed threshold, wherein in the first
braking mode the vehicle is in an anti-lock state;
a prediction module (43) configured to predict a first prediction speed of the vehicle according to the current
actual speed and the first braking mode; and
a second performing module (44) configured to perform a braking operation of the vehicle in a second braking
mode in response to that the first prediction speed is less than the speed threshold.

8. The device according to claim 7, wherein the second performing module (44) is further configured to:
perform the braking operation of the vehicle in the second braking mode in response to that the current actual speed
is less than the speed threshold.

9. The device according to claim 7 or 8, wherein in case of performing the braking operation of the vehicle in the first
braking mode in response to that the current actual speed is greater than or equal to the speed threshold, the first
performing module (42) is configured to:
perform the braking operation of the vehicle at a first deceleration in response to that the current actual speed is
greater than or equal to the speed threshold;

in case of predicting the first prediction speed of the vehicle according to the current actual speed and the first
braking mode, the prediction module (43) is configured to:
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predict the first prediction speed of the vehicle according to the current actual speed and the first deceleration; and
in case of performing the braking operation of the vehicle in the second braking mode in response to that the
first prediction speed is less than the speed threshold, the second performing module (44) is configured to:
perform the braking operation of the vehicle at a second deceleration in response to that the first prediction
speed is less than the speed threshold, wherein the second deceleration is greater than the first deceleration.

10. The device according to claim 9, wherein in case of predicting the first prediction speed of the vehicle according to
the current actual speed and the first deceleration, the prediction module (43) is configured to:
calculate the first prediction speed of the vehicle according to the current actual speed, the first deceleration, a
current road slope and a first braking time.

11. The device according to claim 9 or 10, wherein in case of performing the braking operation of the vehicle at the
second deceleration in response to that the first prediction speed is less than the speed threshold, the second
performing module (44) is configured to:
calculate a second prediction speed of the vehicle according to the first prediction speed, the second deceleration,
the current road slope and a second braking time.

12. The device according to claim 11, wherein after calculating the second prediction speed of the vehicle according to
the first prediction speed, the second deceleration, the current road slope and the second braking time, the second
performing module(44) may be further configured to:
perform a parking brake operation after the second prediction speed is equal to 0 for a set duration.

13. An electronic apparatus comprising:

a processor (52); and
a memory (51) configured to store instructions executable by the processor;
wherein the processor (52) is configured to execute the instructions to realize the steps in a method according
to any one of claims 1-6.

14. A computer program product comprising a computer program or instructions, wherein the computer program or the
instructions is/are configured to realize a method according to any one of claims 1-6 when executed by a processor.

15. A vehicle, comprising:

a vehicle body, and
a main brake controller and a redundant brake controller installed on the vehicle body;
wherein the redundant brake controller comprises:

a processor (52); and
a memory (51) configured to store instructions executable by the processor (52);
wherein the processor (52) is configured to execute the instructions to realize the steps in a method according
to any one of claims 1-6.
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